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(57)Abstract 

PROBLEM TO BE SOLVED: To make compatible a high 
turn-off gain and low off-resistance by a method 
wherein there is formed an auxiliary region where a first 
conductive semiconductor layer and a second 
conductive semiconductor layer having a carrier integral 
amount the repetitive direction of a predetermined value 
or less are alternately adjacent to each other. 
SOLUTION: An auxiliary region 16 where a P-type layer 
and an N-type layer are alternately disposed is formed in **^]y 
a region sandwiched between P+-type gate layers 4, and 
a P-type layer of the auxiliary region 1 6 is connected to 
the P+-type gate layers 4. Here, a concentration and 
width of the respective layers are established so that 
carrier integral amounts calculated from concentration X 
width of the P-type layer and N-type layer of this 
auxiliary region 16 substantially agree with each other at 
schematically 5 x 1012 cm2 or less. With this structure, 
since the concentration of the N-type layer of the 
auxiliary region 16 can be established to be higher than 

that of an N — type base layer 2, it is possible to decrease resistance components of the region 
pinched between the P+-type gate layers 4. Accordingly, it is possible to obtain a high turn-off 
gain, and also to realize a sufficiently low on-resistance. 
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m*m i ] an «nsn5gm*3i{*Ji t, torn i 

#Mmtnitm^mttatm i ©is \ mm®®.® 

aaiic*i*s*ifc* 2 ©£ i mmis&in*m&E t . 
Mtm2<o% i mmmm.tfitm&®±£mf$.ztitz% 
i osuju me* i <om i »«fflffi«tt¥»fw± 

lc»jKSftfcffl2©±*ffifc, fi}fSSg23ISSffig$i¥ io 

#fi©*+ y 7m&tt>m 5 x i o ■ 2 c m - 2 «t 

©ft l * «9¥«fMI t ft 2 
8LT*5ffi8«B«#t3iBft 1 

tu t5E*ii>?8i#©ft 2 ««a!¥«fwttn 

ISft2**Iifig«^ttBfc«8«tiTl,>3c: fcfcft 

2 ] mi t» ma^gfa^sttJi t . *©ft i 
©±atcBfSEfl»tT«»is%AbT«jssnfcy- » 
hissts steft i ©±ffi©taey- baeic^tnfc 

fiS*»cf&**tlfcft 1 ©ft 1 SMI!«gSi¥*#/i^ 

lusm i mnmn&^m^mom z ©£©=»** n 

fcft 2 ©ft 1 SiaSffigfc****! t . f&IEft 2 ©ft 1 

mzm i ©ft i mwsMx&m#m±icje&itrtiii 

2©±Sffit* > ?'*5> < •jjiL^©*-V , J7fg^fi 
«W8 5 x 1 0 1 2 cm" 2 «T©ft 1 

iufSft 1 aWSGMSft**!*!©** < k fcMSy- h 30 
[|f#«3] ftl3imi«iSgifi¥i*<*Jft. *©ftl 

©±isicHf*raw. lt»*« nrcm 2 nesggia* 

icmttutn 1 **sggii#*&Ji^ west 1 * 
nsgg$t*#wi±fc^s^si ©±asts to 
e» 1 ©iffit^sntusm 2 w«£ffiisift¥«ftJi 

Sftfc^igT'tii'a -y h*-8«rf 5ft 2 ©±^<It 40 
SfctK <t)St7?lRl©*+UTS^fi^SS85xi 0 
• 2 cm" 2 «T©ftl*tt£¥*#)I£ft2*SS¥ 

BgK¥*ttl©'J>* < t fcfu^ft 2 »mSggm** 

mm*mtm ittmrn 2 sm^ggst^* <*i t m.t 
im$m 4 ] ft 1 »«B*«)t J N»#» *©ft i 

£ . iuSft 1 *«ffi*gSi¥WHi©S6 2 ©£S t ^fig so 



itiitmiwisiw&wmimb. saiaftissag 
gft¥si{*fi±*^$2tifcft.i©£fitffi^ luEfti 

©iffiKJg««nKSE«ttt v ttm UtuEHS 
tc«$ftfcffi#'C£->3 >y K*-&ttrt-Sft2©£lt@ 
tfre>fc^ <biML?3lRl©*-V'J7ffl^fi^aBS5x 

10' 2 cm- 2 &.T<omimisgi¥m#®tmzmw 

*^«tt¥»«I©'>* < £ tfiiffiy- h Wile 

ui«« 5 ] si »mawrt¥ti««tt*»ws© 

fc&fcottTBfgSft. 3K8WK:*»)S1J£ftl*«S 
Rgia¥tl#JI©ft.i ©iffifcJfrSSttfcT^xi^ 
<0igt^lRj©*+U7St»g^«W85xi 0' 2 cm 

- z &t©mi 1 m^m^mmtfszmmi^m^m^ 

fig-TSlcfefct), !5Sgl©±ffik:JgBg?nfcXx-yy 
X©"5 J: 5 2 1 / 2 ST-#fer B ^fiES-r5*T'liS2 3l 

es^*E«!ii&iSintx *©&-r7X£f*K#tsiitfjsg 

•T5^T'liSl*18i!^tltl%SinL. C©^^;V% 

t-rs^ni*)!©^^,, 
C5IW©P^%Ifi^) 

[000 1] 

[5H8©iw-*aiB»»] 

RTJi|£i|(*»©}gfie^iJS»Ctl*>9s «ft?-v*7yw 
yt*vg«*cSt#Lfc»«Rill!h9V^^, fci 

[000 2] 

[Sf*©S%] 02 2li, ^*©g#SS®^H^b7 

>->*7^ (SIT) ©*?«s*»-rKffiBa*«trfl« 

EIT-SSo C©*Tp©»*IIB6tt, N+fiFWVI 

k n-s^-x®2. N + ay-*Ji3, p+ay- 

H4, KU-fV«8i5> y-h«ffi7 

[0003] c ©se*ffd©ig?«Bi-ctt. y- h«<s 7 

tt P + Sy- 4 t N" SK-XB 2 t 
A^W77$nTSSl*H*tf, N + SV-X«3tt 
TO#f>->+^il»TN + SV-7l3^e»©S? 
SA^rllJhbT^S. c©J;^^^iiT'^-v*7 
?4VZmtbZ\clt, P + Sy-bJi4©PB3RI5:K«)T 
N + gy-7.g3ttT©^yv->+;l/5:H< - f 

[0 0 0 4] L*^U P+ gy- H 4 ©P^tiBgJi© 
N" S^-7.ii2T-^?nr^5fcit>t, p+gy- 
hS 4 ©P^Pg^rKftS t mffiVitgT'WTtfm&tZflft 




[0005] y-F«B70«tt*y-X*B6 
[0 0 0 6] B2 3tt* t£*©M0SS»«R»I!F7 

(sit) 0»?«»**-rwffiB**tr»« 
[0007] c ©se*woiKF«3fc«4, Y-hnmi 

t*y- F*ffili®8 fcN" SK-XB 2 tOffffi<p6N- 
S^-XB2^£2B*>s#I/> N + Sy-*B3iTF<D 

*billt^*. coaKPflBSTtt* »ii#«rt-y-F 

8 N - Si^-XB 2 £ <0 JHBfcB^BfiOS^ 

[0 0 0 8] LfrU C0B^«TtttME©#ftS!S 
I Ti^fcSSJBOfftf^S^ft, y-F«ffi7<D 

/MHM&D, y-F««7BOEB*tt»5<:*:T-R : F 
Hia©ft'Ty-Mlffi7 0i5a65ffiSl^li*tx BH* 
MSifWii** £ £ v ^ ? BB#£ U 6 . 
[0 0 0 9] 02 4(4. flatO«-&/^ ! J7IWB'>3 V F 

^-^v^-f (sbd) (om^m^TTstwmm^ 

KB 9, N- S*y~ FBI 0, P+SHK n + s 
fty_FB9ls:*- 5y*BMUT^**y-FBSl 
2, P+SBl lt*4*-5^*B«lLN-l!*y-F 
Bl Otli^y h*-«ttbT^S7y-FBai 3 
fr6ft*B*AU7IWBS BDT*££o 
[0 0 10] CO«*W0«?«a?*y-F«ttl 2 
0«tttf7/-FBBl 30«tt*9Bv>#WB#«T 
tt, p+fflBl lfcN"fi*y-FBi 0i:i^6ft«« 
^ffi/W7X?nT2SB^#t>\ P+SBl 1M 



I 

i 
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<D*£!i, *>«R*ttK-rSft»»i:/Vj7/WK0«^ 
ftB*7y-FBBl 3tB^ftB*Tfe, y-*«Ml 

[0 0 1 1] LfrU P + SBl lOBttBfflfaDN- 
ffl*y- FB 1 0T«J*S.tiT^*fc»fc. P + SB 1 
l o|HB**a6*i:»B^TB?»Bil , r*«#oa 

y-*««*+»te/jx«< , r*cj:ii-e***( fc o 

fee 

[0 0 12] B2 5£, ft&<DM0SJV)7ft]ffl~>B V 
F#-jr>f*-F (SBD) OBTBiBSS-rBfffiH* 
>tyfSH8BT***o c<0*FO**«l5itt. N+ S*y 
-FB9, N-ffi*V-FBl<K N+S!*y— FB9 
y*»BLTV**y-FBSl 2. *£*IKl 
4*^LT«iat«*lT^*Wil 5fcti*-5y*&M 
LN~ S#y— FB 1 0fctt5/3? F*HMl/tVS 
20 7/-FHS1 3*^ftSMOS^U7WJIBSBDT* 

[0 0 1 3] CO^tWOB^BilTttx C<0tK*«!lO 

*?«BiT*y-F«ai 2o«tt^7y-F«ai 3 

y-FBl 0i:©llffifr6N--S*y-FBl O'sffiS. 
Btf#t>\ WSl 5B0#^V'>*;V*B*TB?©» 
n%B±brt>5o c©B?«fflTtt. BBttBTfell 
B 1 4 £ N" S^y- FB 1 0 fcOlfffifcB? BSOB 
^B»Btf#JS*ttSfc»fc* WEO»ft^y7«»S 
30 BD^J^icBSi 5BOttft*BBi;*«J:5ftci 

[0 0 14] LfrU COB?«BtTi4mBO»*/^y 
7B»SBD£Dfc££B©#tf#'h*^fc»* Sffil 
5 0RB%i5»«)T«ai sBO^xv^^l/fcaK 
TZ&BW&'Dtco 8!5S^n-fe^oBjS*^«flBl 5 

Bl 5MOEB*««>SCi:TB?«S«0*TBai 5 

HB^i:* 0 

40 [0 0 15] 

>B«*BftLfcBBBBS!F^vyx*. feitfy- 
^B8l*»itfii^v»*i**Bbfc5/3 -y F*-^-< 
^-FtBft-rftCtsfeBWtr*. 
[00 16] 

B l B«fi«aSi*IW*Bi:, ^<om l o±aicm^ 
so BBLT«fSS*ifcB2B«ffiBlBft*B»Bk, fiuffi 




£] ©±B©t«BB2B*S!«£ia#B<*l»c8£ftfc 

vmcmttut* 1 ©* 1 ««iH6B!it¥»(*i£ . 
ssie* i asssgm^BWi ©* 2 ©iBkugge? n 

ft* 2 ©B 1 BBIH5g$i¥*WB i , MIB* 2 ©* 1 

mm i ©* i wiafflB«*»*Ji±fc**««t* 

2 <D±®£ i: , -136* 2 *mHHfi*IMW*«±fc«J* 
S*ifty-h«6ii:*- , £4!K < !3jit^(Sl©*+U7 

5 x i o 1 2 cm- 2 wt©* i 

fifi«tff5£* l 3BaiK£fc¥3ittJi©'J>S< i: tttE 
[0 0 17] CCT?> Bi»Bffl*»*Bi:B2»BS! 

a, fllilfcfT. Fujihira, Jpn. J. 

Appl. Phys. Vol. 36 (1 99 
7) pp. 625 4-6 2 62 £IS^£tlTfa. 

1-4 t>%. *§Bbf£«<DSg i 3*«s*»<*b fc* 2 mum *> 

¥ijtt®©< 9BL?TO©4Hry7«»jWW5x l 
0 12 cm" 2 WTT'tiJJU-ta 5 J; SKRftftt 

tt?>©JB»iSS£l;:2S{tf 5 tt^ t>©T&3. 

[0018] c©na»ci:ni^ #j*.tf* i sbs** 

fWOBtffcBEB 1 BBfiBfifftiiyMtBOBB© 1 
OOfglcK^LTfc. *B*R<LT*+';7&#Stf5 
xi 0' 2 cm" 2 «T»c*5J:-5teliS-rtitf, ffifift 

t, c©*s**ttiwra*2»B3!tt««*wttBfc » 

[0 0 19] £ft> C©ffiKi^«ti«*c:fe&S^4< 
T«>JS2: (i|iflK**?©W**lRl©ffllWH«©^t1i) £ 
it^lbTSE^tftto-r5c:^'5ttS ; £^-3T^5©f, 

[0 0 2 0] -73. ttMMeftfr>«ftlci& SIM 

4i^fcBEffliSnl/4^©^ *>'»J3i«BE©2Bfc: 
J±0iJLTBb<«iOf «EoT. MS^E** 1 »S » 
!WStt¥»ttlI©»#fc S T-gg-T 5 C 1 1 J; o T » 
c ©»»-e©«Stfc» L < BtW S c t RJtEi: * 5c 
[002 1] £ft> «BbiS8©*2i*fiS^fcitt* 

jag i ©* i mm>*m#mtmmztiTm 2 ©±m 
icB2©±B»c»LTa©*EtfBi»r«ft*i:B»« 

g©is©i*^* 1 •wwwrttttaw&'icaEai 

jW£#0, K^-y^y-O^ft^ttfT-tS. so 
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[0 0 2 2] Sfc. *5SiH (D$B2) 

BlBBSBSIiWBttliu *©*l 

©sBtjwaiii«tT«w*^LT»*stifty- 

bWK:. ttrau©£ffl©IOEY-h««fc**ftfc 

ismtcjgfiEsnft* 1 ©* 1 nwsmssti#m#mt* 
mem 1 BBfiBSK^awwi©* 2 ©±stjg««n 
ft* 2 ©* 1 mmssmsffimwrn t > tuia* 2 ©* 1 
3ias<gam*»i*i±tc^fi£^nfcmi ©±set, 

1(16*1 ©*l *B£BBIft¥*{M±lcftJ*snfcft 

2©i«aii:*»6a»>» <»>jgu*iRi©*-vy7a»B 

ff«P§5 x 1 0 1 2 cm" 2 tTF©* 1 
fcB2B«S¥B(*B^3c2»c»»UT*sattB*^ 

sse* 1 •Bswast'HMWi©** < t feiuey- i- 

Bffifc&£ttft««fcmjilc2ftT^SCfc* ! ftBi:'f 
5. 

[0 0 2 3] *£W3 (H#3S2) fcf&bS«*ff3*MK* 

m?T'H, ±12©^ 1 ) titvmmwi?- 
h r-so » t>©%nff^jffiisy- h K-r * c * arc * . 

[0 0 2 4] C©3t?«3t-eti, Y-Mt8ifc*2©± 
mffili:«bm©mE^9iRr-r5t. t6»Mi:*l»mS 
B»i*BiMi:©lfffi*»6B 1 BBSaKfiStWfrB 
^21^#l>\ * 1 ©* 1 *^fi£St*»»SiIT 
©#TV->+;V*i8iJ6T1S : FaA*fSih-r?)o C©iS 
fc, «^«©B2ll«a!*B««liC©ffi2Ji©*^ 

■our, &3tmmo$§,<Dm^m i BBfiWfWrttii 
ctms. aa$i]fflsy-bTiiy-h«8i>cm2 

©±«ffifc»bft©Bffi%BiRlLft^t#i;s3£2«« 
7y'f>©(&i±«)««<fc0^:^<45o 

[0 0 2 5] tfc, (H*«3) tSte^m^ffl 

iMMMfftt, Sli«SBfiSi*f<t@c> ^©*1 

©±®tcm^si8« UTjgfiEsnfc* 2 aississit* 

huS* 1 BBS!iiSaJi¥BI*«©JB 2 ©iffi 
»c«m^nft^ l S^figS^^Jic:, fj^^ l * 
HS<£gft¥SttS±teJ&#2ftfcBl©£«ffii:» S3 
IS* 1 ©±ffiK#fiE£*i«u1E* 2 B«SHKS!fv¥BIM 

Stift^tSrtiS/a y h*-lBIW*»2©±«Sk*' 
5.4 13 . < 9j§L73fc©*+l)7fg#ffi#SEB&5 x 1 0 
' 2 cm- 2 «T©Bl**S^NM*BtB2»llS* 

B(Wi»3ffit»»tTft*»«iBi<wi9ejii i mmw. 

S»*i^*{*B©'>4 < t fe fyffi* 2 »sa{afifit^n 

[0 0 2 6] *WR (11*^3) 
BTTtt, ±IB©^ (BI»B1) knBtBftBK* 
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jr 2 m%simmm#BKmt\tMmi£tz> c 

i:ui«fctp. co«»offi(t«lt<««r*J:i:OTril! 

ffi«ISSE©S2«l«S*SK*lttll2* 
«Stt«Si¥«*JI nT^ 2 ©±m@* BffS 

tin i mmmis&^m^mmmitixm 1 ©±mi 
tsg2»ms¥*wifc©H££^''**^2*' 1 - 10 

[0 0 2 7]$ft, *SW (MOM) k:&fc>S3;fjffl 

huSSS 1 *«MStt¥W**©S2 ©iffitefcrt 
2 ftfclg i 9Wm8$i¥*MI b v bOIS^ l smiJffi 

< 5igU7SriRl<D*+';7S^S^«lBS5 X 

io' 2 cm- 2 &.TGniw9m*m*MtMmn 

[0 0 2 8] (IB^«4) tfl*»««J«*»f* 

^SWtB^SiB^^ «««©#?■ y~> ;l/£S5 
Ji>T«?©i£*v&IBitf 5. <:©!££. *IB>J^igi©MS 2 so 

*u ^i©±«a©«ti* , w<*s^tiT, tuning 
©4g©«^sr i sias^frSrtttta^frtsaB^ 

JttftK V-9W**ttkf*iCt»V*&, MOS^ 
';7SJ»SBD-etiS2JB©#tf*vjx?i,>ftfe, tfgbffi 

[0 0 2 9] Sfc» ±g©f§IB (M*«rSfctt3) IC 
*^T, IOeillJHiW©5^ ful2lg2S|ttIJ<Sg*x¥ 

«8¥«(MO« J: 9 M»S < S£TS c i g£ U> 

[0030] frfrzmtixowm^mitmTT'it. m> 
[oo3i] mamm<om i *ta*»«io«t*2 » 



[0 0 3 2] L*U y- 2 ©£«!£# b 
TiE<D«EtffllnI£ftS 2 ©±«&fc£ 1 © 

£SffiK*fUTIE©SE)WRl£*i5) *att»*l*s 

MmwKSittrsji i mu&mimbn2Wiat# 

m#B£<Dfi5K.m/U7Xififrfr6<DT*. suras* 
[0 0 3 3] *2WIS<ttKift¥*{MttDt>iiK£jg 

A©«lcH£LT&ttlf, Sg2S*SSffifi$ii¥tl|{*JI*> 
e>«ttT*iiMS«©S 2 Y- hWi 

[0034] *fc, ±e©5IM (H*«2Sfc«4) ic 

[0 0 3 5] frfrS«(£©**ffiiW*{*S*?T-«, 
'J tf*3SSns. C©iR?«BiT«s 
E^WRfans) iMT-ii« tt»«feiNM*©lliS 

fcs«g©^ i sias*-^ y 7®^T-€i.©T% +mc 

[0 0 3 6] ±E©5IW (316585!) ittPftO. C© 
^?^jiT't±?i8bailE©^ l 2 9« 

S^SI^lt©F^lc)(l/^'<'7X*^*^*t/-'o LfrU 

y-h«ffi (s/ciims) it)«,it<jgfi£anfcse^© 
asoMisiwswwi^Tts©^ y-hsffi 

fcliS® * 5 «< Jg«5nr-ca5^©S8iJ»SE©S 1 
S2S35»^gt46ftt>aS©*SfcaStTfeytf> * 

[0037] sft. ±e©RM<a*ai> 2. msm 

emi. ^7^BJ) kife^T, i3Ey-httffi©*ffl* 

a 1 *as*3itt)i©'>% < t fe-«MiHa»sfc lt, 
mee 1 ©£ 1 *«ffittfflt*w«i* 4 6iWHi 2 ©§? 
1 si«s!<i«5t***Ji'^©iB 1 »ms^+ y 7 ©gin 
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[oo3 8] ^^$*«^m*ffi^»#^T*«. mm 

So 

[0 0 3 9] *fc, ±C<D5SH 4, fttfS 10 

^B5IE^2 0±m®OBte<fct)^<Lfc^tc. tOGffiO) 

[0040] frfrzmf£<omti%*m&m?T*&, mm 
■*6tOE* 2 oira^oju 1 y 7o»n 

[0 0 4 1 ] ±!E©S*fSW§fc*3^T\ 1512*1% 

3 <Dfg 1 HftS«Jfiii¥*f*« 

«l 09BH) 

^wHW»*»tfr*£ tic* 9Sgfc±e**« 

[0 0 4 2] tit. (B*W5) 
lO««Sttl4s Si WHSSiWMttWBiS 40 

lC, < DllJfn]0^ + 'J 71»I«B§ 5 X 1 0 1 2 

cm" 2 ttT©» * 2 

Jitf SffifcUW L T 4 £*iMit$£x \L 5 * ;l/dtft 

•y^c»Xf7^7D-tJ;9 S (Be > 



10 

[0 0 4 3] frfrZmj&<D^#m<D&&1S&T'lt. ffi 
«Oft*fc»JiSUfc«Ox5^3WB«*tl, to 1/2 
tffllttflHtOff 1 *«ffl*«#«*J:lf*2»«a!** 

[00 4 4] 

[0 0 4 5] (S§ 1 <D*S»B«) m 1 tt. *5H!0» 1 
T) ©|R?«S*S**rffiB*«€r»«HT'fc5o « 
H2 0fcSU«*O»*8!S I TkJWS-rStf^ttB 

[0046] ^mmettois^ms i To^aer? 

0, MlbflMl 6<DPSJIt*P + SY-bJB4fcJ81R£ 

ntv^o coaKjffl«opa^ NSJi©a«x*Kp 

6JIHl*tl**iry7«»M#«l5Xl 0 12 cm 

fi^KS^nSo (■#5Mmt?*tltf«**3 
x l 0 1 5 cm" 3 . <B# l M m-e*ntfit** 2 x 1 
0 16 cm" 3 ta-KC-fctfT**. 
[0 0 4 7] *««»«U:J:titf, ttflMHM 
jfOSJt^: N " S^-Xil 2 0®g* D'iB < ^T*^ § 
fc», tt*Oft-&SS 1 TOB3)R«T*-3feP + Sy- 

vm 4 iciitsnfcmosftjCd«r* t < ««-r ^> c t 
^RiiigtftSo nmm® \ 6©ps!JiiiP + ay 

- H 4 Ml « tiT h«i 7 t «ff «*ffiJcKfi 

[oo48]tot, y-h««7»cy-^mi6te» 

Og^TO. 0 5 Mmgfii: L, SS^SX 1 0 
!7 cm" 3 gg^l^CtlC*0> MflMHlff 1 6 ON 
SStPSSt/)^45PNS-&Ot:;l/h>rv^xVv 
■y>Wcj:oT*i»W*l 60NSWC4aaiTat>ti 

So 
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[0 0 4 9] C<D.fc-5fc-f5fcy-l-18@7 tV-XS 
ffi6tf§SffiT&oTfcN + EV-*JI 3 

«SIKfio<:t^T'?^ ££te©|n]±£B5Ci:tfT'2 

TiEoeE^wsfrtuf , 1 6 ©nsi * p s 

Jffr^aPNi^&HS^TXStU NSJIfcHoT 

[0050] (Sf2©£fi&J&S) 02tt, #fgi£©Sg2 
OjttBg»te«to*««a!»«Hih9V^> (S I 
T) ©sg7«jt£*1-»rBB^tyS4mBT'«>5. 
tt&ft©8*9IS I T©HHM8i§?«, tlflMMl 6A< 

y-fJi4»C»«nft«»*«Wrt-**WWIWl 6©N 

mmm 7 ©niw©**?) Rfcuc^s. 

[00 5 1] :*3a6J&gfc<i:n^ SKJH«1 6©NS! 

B©*gtffc<43©^ p+sy-hB4ic«snfcSi5 

-rSCt^T'^Sc CO^tfe, Sfib^Sl 6©NS 
JB©4g%0. 0 5/imgSSTttJ6Ty--7V*7fr 

[0052] p+sy-hJ§4j;>) , t»is<^fie?nfcSP 

»%««fSM8&ffi* 1 7 ©NSW©*I«u P + Wf- 

vm4K»*tiitmzms.-?ztttim»i 6©nsjs 
<rslti->*. p + My-b®4<totsi<«fie?n 
a, **ven©»©g*ifc<fc^ **veftp + sy-b 

H4*fc«N + I^-XJS3fc«§S<4fcfc£fcl'\ C 
©«fc-?4i§£k:«. y-b«|7fcV-X«B6fc»L 
TiEO«E ; &aiRlUT 1 E., fllttMKl 7T»©NSJIrt 

[00 5 3] C(D$m& 
&?Z>W3M8.^ 7©NSB©*I%. P+iy-H4 

ic«snfca5»%«ifie-r2.ffiiijs« i 6©nsji©<ii<}: 

*;l/j£gt^*ViiAK<fc£PIPR 3 E ! 8k NUTffi^© 
[0 0 5 4] 1- 4fc-5. xe**->+;W£gT«¥*f* 

j£snT^s»iW»*©P50F«*k NS^ttw^ffift 




7) #^2000-269518 
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tt p apFtmomkic j: o t n §y§ # mm ltuh 

^{WCOflHrM^lcSJitStiSttMWl 7©NS 
Jf©«***<BebT*»tf, HJ67 , n*XfcJ:5N 

[0 0 5 5] -(Jl3©*«0g»-B3tt, *«SB©»3 
©*WB«6tff*>S»«a»«WiH9ys;x* (S I 
T) ©S^ttl^f StEB*£tr8&BT265. 
io 6S^S6©g-&S S I T ©«T«BBT«, tUMRK 1 7 
N+ lKl"fVi 1 ±*TiijatT^5o 
[0 0 5 6] **M9gSlt *tl«fs tifBbffitt 1 7 
fc*l%gA4<T*>»£ (¥»{*}g?©J?*^|6]©ffi«) 

r>Tk">*©T* flMMMl 7 *MRb'4lfPMliaMM i 7 
tfN-S^-X«2©5ft(f*"CbWBJ««tlTI/>4^» 
£lcJt<T, *VgK£ffiiTf5Ci:tf°Higfc4£o 
[005 7] (J64©*Wfl» H4tt, *«W©*4 
©*MBB»lcff45S*dffl»«Wh9yS?^# (S 1 
» T) ©*?*»£5VrWBB*£trf5HgBT?*S. 
S6Jg^©g#SS I T©^?«3tT'li, «8bS«l 6© 
J&ffittiSK P- l 8 tfJgjfflgftT f>5. 
[0 0 5 8] #*SB&88k:J:fttf. ffiKjSUSl 6CNS 

T^5©T% S?tiMK)®*Sl 6©N3JJf^filM~S<l 

u y-^-haffi7icy-x«ffi6fc^UTE©«E%w 
nj-ffttf, N + sy-xii3tp-aJii 8*»54*p 

30 e,p-siBi 8^asur^gtj^«i 6©N^Btcax 
2ns. eu c©p-syii 8©aw*±tfry* 
c©»#-c©fflStf**<fc5©"e*vffiftte!M& 

•fcRtf*. *f§Sb^#l 6©NSS©*S%^R«f 1 M m 
~?7> mga©S«©ili3i7 , n-bXT'Pltl4B5B»c^ 

jeu y-^y*7Ki«ft«/>H©«*t«ie-r5© 

[005 9] (]| 5©HS£^8I) B 5 «, *§P3©£ 5 
©*MBB»»c^t>SM0Sl!»ttR*b7V-yx? (S 
I T) ©^?«ji^-r»fDiB ; Srtty^BT*&5o « 
40 T% 05~B8lC»l5-r*M5~B8©*SS}B^T*a. 
B2 1 t^LfcS£3R©MOSS!S 1 T t»t5f«S5»tt 

[0 0 6 0] tfiSiiOMO SSS I T©*-?«3tt? 

ti, y-h«a7t«stifc«*tPSii:NSW*«SE 

SfcKBSnT4««»W«l 63Wg««tiTf *. «l 
BMMEl 6l*y-hWi7©)S«J:Dtta<, N + fiV 
-X»3t©HlcttN-S)Il 9#JgJ*?tlTl^5. C 
©*0»B»fc*fc v tfclfttjW*l 6©PSB. NSB© 
«fii:®iS l ©*BSJB»kH«ta^c 

so [0061] *sissB«6tc«tntf, m 1 fr&S 4 ©*SS 
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&iiiS8iN-syi 1 9toifffi*6N-ajii 9^ 

NSJirtKtijl^fcSaJi* 5 ^* 5 ^- S^*-V*7 to 

[0 0 6 2] (*6 H6tt, *?SW©£6 

<rtdBWWc<M3*MOSB»«IWb9VS'X* (S 

1 T) ©*?*36*»-rWa5H**tr«8H-e**. * 
HSSJB<lg©MOS£S I T©*?«3fiTtt» **lW*l 

fS#l 7©NSSO*S<}:t) fc/JvS<R5£l/n<" > S. 
[0 0 6 3] ffiSbSSJSl 6©NS 

< £_y* 7 y,f voiRLkfcV'SabSfclRlBStSS-f 5 
CfcffT'tSo CO»*tet, flMMMl 6©NSS© 
«J&0. 0 5 MmSSST'ffi*Ty-^'J*7i:-r%C 

«ut-r sttibw 1 7©NS!Jio«ttx y-bm@7»c 

Kj8I#16, 1 7©NSiit ?WB£<0ffi\cm/U7X 
tffrfr&ftl^. L*U «Bb8l«] 6ty-HMM8 

1 7©Nl!A©tt*£>l'l*'(y#"?' ; ' 5 ' -1r > M!:,,: * 3E2 

[00 64] 017 Ogm&m 0 7 ti, 7 
©*«0flWc fl* 5>M0 S h 5 >>'X * ( s 

I T) ©^fcjIfc^-fREHfc-StyaiSH^&So * 
HffisjgSI©MOSSS 1 TO^FfciS?^ *§8&ffi#l 
7 #N + 9 FW V® 1 ±ST'fiJSLTl^o 

[0065] **J»B»i:*titf * MlbWK 1 7 tiiSS 



i 
I 
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[0066] (MS 0 8 It. *SHH© JB 8 
0£fiW&BK«fc 3 M 0 S £>l)Htft8 h7^^ ( S 
I T) Oft?ftt*3%riiSH**&fHM'Pfe«. * 

jagjgss©Mosss i T<D3&-w&t?it, ffitomm 

6 ©«Ett ifilc V - xmi§ 6 t P MA 2 0 

[0 0 6 7] 4*Wgftte*ntf. *SSb^Bl^ 1 6©NS 
A fc N + S! V-XB 3 i ti P MM 2 0 £ J: K> ftmt tiX 

v>s©T\ *Tptt*li«i«h evnmm^m&zct 

fc, y-b«B7tV-X«|6fc:WUTEO«E*W 

gtntf, y- h *feitBi 8 1 p ma 2 o t ©ubickie 

«««-e*T> A?liN + MV-7.MZts>^>WRM^S& 
UTffiflSflUSl 6©NSlfc:itASttSo C©*?«Ki 

tiamoM o s a f e t \crnm&t%fa i>n tvtm 

— -C&5©T\ £©PMA2 0©»£i*EIEA©T?frS 

[0068] as 9 a 9 a, *f8E©£ 9 

o^?glSK&to£J8-&Ay 7&JW->3 -y 
-f (sbd) ©iR?«ia%^-r»fffiH%-tty««aT 

MT. 0 9~@1 3 tJtfSf 5^9-^1 3©S£ 
(BWrtt, 0 2 2 lcjRLfc«f*©»fr^y 7*JW S B 

[0069] *nmmm<o&-£> < y 7 nm s b d ©*? 

OBfiTtt. P + fiff l 1 te** tiftHWBc P SI t N 9 

^fsb^si 6©Pii®iiP + s®i it«a*tiT 

<i©^fiS^cfe^Tt^iet)SI«l 6 ©PSA, 
[0 0 7 0] 4*St0BJIt *Wf, S 1 ©«M0B»tra 

«icffitofss i 6%psu i K**nft«*icjga-r 
RiiEt^So ffi8b®«i 6©psyf«p + SJf i 

l i:«KSnT7/-F«tti 3i:«lf§m{4tcg^? 
ntfiU, Si&BSfiSl 6©NSAliN-9*V-FAl 

ti7/-FH®i 3i:te->3 -y H*-^y7«c*oT» 
g^Htt^nTt-'S. *y-FAftl 2©«ffi« 5 W<ft 
S£OttT*gK)@i«l 6©NSAtPSAt©Hfci!e^ 
^7X^9101?^ ts©Kt^NSJiF'9lC3S J f'A^i:^SA 

ffiSbUMl 6©NS1©*S«:«*T0. 05,£mgJti: 
U, »S*5X 1 0 17 cm" 3 g£tcS-£C £lc«fc 

skjs^i 60Nswitpaa]i:* , 6ft*PNa» 

© M ;V h -< v # r y •> + ;wc &r>~C JiSb^l^ 1 6©NS 
1 3tAy7/W hOffit"«4JR*ffi^Tfe, tt^OSStl 



(9) 



ftBB2000-2 6 9 5 1 8 
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ItttoktZ'V) 7tf £DT V-5Um:<&.&fZ£ ttf 
T'fS. C©«£T'fc, 7/-FSS1 3fc*V-H« 
Si 2fc»tt]EOtE*91W«fx ttUMl 6<D 
NaWfcPSWfr&fcSPNJgSUm^-I^XSft, N 
Sfl^rSoTffctr^ F^ y&r V->+;Hc«J: 5 £2)1 

s. 

[007 1] (Ml 0©*fi&g£) 01 01*. #S$1© 
SI 0©SS^£K&*>3£-&/<y 7$Uffli->3 -y h*- 

F (SBD) OKT4BB*9tMBn«*tr«l « 
«a-e*s. **WB«o«*'<y7WiiSBDo«? 
serca, sim* i- 6««p + aw 1 1 * ds»< 
nx* o , p + Mil 1 1 left* nfcai^«^-r a 

rcmm&tz%8M'& 1 7©Nsw©«j;t>fc*s 

[0 0 7 2] *ttf» *IKjgi8l 6©NS 

ft*©** P+SWl l»cR«xfcffl»© 

T*#5„ cOf^Itt, MOriRWl 6©N1W©«I* 
0. 0 5(imgfi£T'8*Tkr;Phl'>#xV->+;HC 

**/<y7«»j*r*cfc* { 'c**. p+awi lit* 

©*H4, p+smi nc**nftai!»*«ww**iiMi 
«r60N5yi©*gtlRli:ti2SLTt<t^ c©^ 

S£^T-li^€<SSUT^Sc C©HEtlliS2©3l8£ 
j&»T?8iHI§ Lfc t>© fc (B)«T-*5o 
[0 0 7 3] (Mil ©**»») 01 1 tt, *5SE© 

s 1 1 <o$m&m:&t>2>m-£^ y T'mues^ a y f*- » 

^*-F (SBD) ©^F«ii*aVrSrffi0T*S. 
«B0B«©»«'^y7WIPSBDO«?«B-ett, ff 
gfj^igl 7^N + H*V-FB9±$T-PMLT^5 <> 
[0074] *SaS8jgSSIC*tUf , 1 7 li«S 

fc®&a*.*<Tfcff* (^3|(*^?©g*^|q)©*i8!) 

ffN-s*y-Fii oo^STL/frjgjasnT^ft 

[0075] (fl2 ©*tt£tt) 0 1 2 ti, *«MO 

s 1 2 ©*s»»c**>*s*'<y 7sw-> a f*- 

£V*-F (SBD) ©iit : ?«§5§£^-f»r®0£-£t?£l 

£b?&«. *sa»Bs©»3'<y rmm s bdoi? 

SiSTtt, SflMtfl 6©*ffitfifilCP-ffllll 8tf« 

[0 0 7 6] *WBPJBc*Wf» 1 6 (DNS 

lt7/-F*Sl 3tli->3 7 h*-/<y7tCftl*.T 

p-awi 8fci*>»«« t RW6tiT«r'»so - e, *•?© 
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©£-?&ifr&X't>, 7/-FWS1 3fc*V-K«il 

.2tc»i/TE©«flE*w>rrntf, ffis&n«i 6©Na? 

Tx «?ttNSM*»6P-fflJIl 8*fflj§LXJ0UW7 
X2*if">3 ? h*-/<U7/W F*j8*.X7/- F* 
Si 3*Ni:*ftHl5. BU COP- S®1 8©«S^r 
±tf-rrst^ C©##X©fi*ttf*t<*£©X';i-V 

[0 0 7 7] (Si 3©^g®) 01 3«U *$£!«© 

si 3<omsizmzmt>zti&/v)7m->ia v*- 
f (sbd) <om?m&&m'm®ttts® 

«HT*S. **WBttO«*^y7SIISBDO«? 
StitX'tt, «fib^«l 6©*ffi^fc«B&ffi«l 6©N 
SW^yfciiflMXa^N-aWl 9*<JBJ«SftTV5. 
[0 0 7 8] 4*M9gttfc£ftl& P + 9W 1 i fr£© 
££JItf<i:Dl£<#tfXN-S!/f 1 9fiO*tv>+;l' 

awKfctK s^oawitfiBihsny 

3C£#X*£5« 

[0 0 7 9] (S 1 4 <D^S5fB&> H 1 4 *%B)3© 
Si 4©UE«0gJ8fc{R*>SMOS^y7(W»5'3 v F* 

k (sbd) (om^mm^rtmm^ts 
*Hg0x-&3. wt, 0i4~0i 7t»is-rssi-4 

~Sl 7©*0fc»B?tt, B2 3twtfta6*OMOS 
/<y 7*W S B D ttO&f S»»ttWCB**»VT» 

[0 0 8 0] #*&89&»©MOS^y7IMflSBD<DjR 
?«iiT'tt, SSI 5teR*ftfc««»cPSWiNSW 
*<SEStEB*nT**»i6S«l 6*^«*nTt-> 

50 SB!jS«1 6«©Sl 5©SSP<}:ti«S<, 7/- 
F«Sl 3tOF^t«N-H@l 9^dtStir^«. 

c<D&Bmmct3^Tt,ttmmii 6©paWx ns® 
©«si<*tts i onmft&tmuc&xc twt 

6. 

[008 1] **RBB»teJ;ntfx * y- F«ffi l 2 © 
mffitfSKfcst. *e^Ki 4fcN-awi 9t©^s 

fr&N-aWl 9.'Nffl2SSM*lf, «Sl 5ISO#fV 
->+;V%iSJ4>Tt| ; ?©j!iini&fflih-r5. C©Kt, ffla 
^%1 6©PaWttC©^2Ji©#-r^5'+7Hc@SS 

^i ec^Ri^NS^i^Jctta^t^SM^iz:^ 
y, y-*««*ffi«-r*ci:38«-et6. mosa>;7 

m*.+ z c t ic j; s y - * sttofixftbxa <t y^c$ < 

[0 0 8 2] (Si 5©HSS««S) 01 5(2, *%^© 

51 5©HfiSB®t^t)5M0S/^y7®J»i'3 v F* 
-^V*-F (SBD) ©^tt5i%^-rBfffi0«rg-Cy 
£Hg0T'&&. *5Qfi»lg©MOS/^y7tt»SBD© 
«?«BSTtt» SB^ilE 1 6 SS 1 5 i 0 g5< S T-J^ 
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1 7 ONgB<D*BJ: 9 fe/J%S < B 
[0 0 8 3] **«0g»cJ:ntf, tfBbffittl 

■©«tfK<aao-Px Mi 5fc»snfc»»o»8i 

£o tttttiittl 6<ONSJf<D*I£0. 0 

U7*«J56-rSCttfTtSo Ml 5£t>fc8KJ6Jfi 
*tLft»»***-r*«l&««l 7<£NSSO*It4. * 
Si 5t*Stift»»*«WEt*«IWfi«l 6<DNSJ1 

[0 0 8 4] OBI 6<0ftSBB» 01 614, *5SH0 
SI 6OJBW»te**>*M0S^y7*WS/3Vh* 
K (S B D) <0*?«ffl*5VrKSB**O 
flSHTfeSo ***JB»©MOS^^;7W»SBDO 20 
tfflMIMl 7ffN + S*y-KB9±£ 

[0 0 8 5] *HSSJB^Cintf. *S#jSf« 1 7 t4«fi 
^T^*0T* ttlMttl 7 ^^g£?fllflfflM 1 7 

[0 0 8 6] (SI 7 01 7*4, *5HBO 30 

SI 7«WBg«Bc«to*M0S/^y7W»^3 y h* 
-*V*- F (S B D) O^Atfe**^ KEHSrStr 
S«H-e*«o ***JB«OM0S^y7*J»SBDO 

mm?&s 7 /- km \ 3 oswaBtt sfifc p - 

9Bl 8WMt«ftTV*. 
[0 08 7] **»E»cJ:fttf, 1 6 tDNS/ 

Jit 7/- KM 1 3ti4^ay K*-^y7telDAT 
p-ffiBl 8fcJ;DI»H#W*&ftT^S0T* «fO 

an^H±*tiy-^twsi«:fi«-r5cfc^T^5o c 

©<fc5fti§£"et>, 7/— KMl 3t*V-FJil *o 

2ic»LT]Eo«ffi*83nrrntf, «»»«i 6<dns 

/!> ^<D_hON-§® 1 9fcP"SBl 8fr6ft*PN 

9. P'Sil 8«:SiibT«^W7X*nfc^3 7 K 
^y7A^h^gU7/-FSgl 3^^i5f L nffi 
5c fiU C(0?~ MM I 8<Dm&Z±lft¥Z>t, C 
0ffi#T-<Dfi$W** < * 3 <OTr* Vfiffifc BRBfcft 

[0088] (Si 8<D*fi»6SI) Bl 8, 0 1 914. so 
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*5W3<DSl 8<0**JB»lc«t)SB*ffl*Slf*iR?o 

?T*t4. £SS« (JMWWctt* N-S^-XB2, N 
+ SFWVl 1 n N-fi*y-Flio, N + ffl*y 
-KB 9 ft 2) tt : P»B[S0*7ft*e*O»T5lf*S 

n (Hi 8A) , ^njcioTttftXffijzuBjsesn^x 

^X±lcfiMS«i 6 (Sfciii 7) fcxe****;!/ 

7XWi?i: i /2 STJueaiwaM- ps 
*tt^*&inL (01 8 B) x *<D«^*£ttfc*IS 
B#*ft^**TttNfflWft*BainL (HI 9AK 
C(DyjZfrZ&VM?Ct\C±*)ffi&ffi&} 6 (£jfc 
141 7) %#J«f* (01 9 B) o 

[0 0 8 9] *mmm\c*tia+ mm<o*7n&e\z 

»f5L;MB2W (=d/t an e. dtt^f-y^O* 
(Sfclil 7) <DNSBfc*tfP®B<0MWfcft5<D 

^RiBft«fi«a4«w*j*^aa««i 6 (sabi 

7) «Haa*rSCt^T*€So C(D^i4t4, ftiBbBttl 

£fc(4, *7£S£0 = O. 0 8 6° W-bfcfSi: £lC 
ioT, /-W*7fc«MlftW=0. OSfimJKT* 

[0 0 9 0] (Si 9©*iBg» 02 0. 02 H4> 
*«WOSl 9 0§aS«»fc«fr*»^»M«K^ 

y^** (s i t) ©iR?«Bfi*^-rBffiH«$cm« 

HT**5e 02 0140 1 0«ffi£¥fiftffirtT»«»aS 
«St*3"A,J£0TStK 0 2 114, 01 OttiBfcSitft 

ffirtT»*WB»*t^^H-e*s 0 s«£MMs&. 

SSfcUTBSi&BafSfcSiOP- B (RESURF 
B) 2 K S2BOl£^ D%±»SN+ SB (f-**>b 
X F ?/<B) 2 2 . K{bB*> SIPOSi (SSI F-y 
*8*'>'J3V) ftfc"0/<^— >3 VM2 3fr£ft 

B5ST?W:N-l!'<-XB2tfaoT^*« l , 1 

[0 0 9 1] *jHBBBfc*ti«f, SK}fS^l GSr^x 

COfc^, Si 8 0*fiSWT*Rrabfc:Xlf^*v/ + ;l/« 
^7?ffi> ^§^t4ffi07 p D^7,lcJ:Dai!j^l 6^r«j7 

[0 0 9 2] Z<D{& *5SBOS§*5SKLftC^H 

i 7t4. s44K?«ififfffiHo»aDicseft^icaD 
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x*>to\ trc mmmi 6, i nmmznm 

[0093] 

yfi$t*m^»£:*a-r 2> C t T' 1 5„ 
[0ffi©fffl#fcHiBJi] 

[0 l ] *8W©8 1 ©gBfiJ$B»c«*>SJ8£S»*K 
[0 2] «WO* 2 *«*ffl»«l 

[03] *&wtom 3 o^Mtticfffe * s^ssm^ 

[0 4] *^©»4©*MHBMte«to6^S»WR 
9 h 5 * OiR^flBt «r^t Wffi0%-Sty*»10. 
[0 5 ] #fPfl©!g 5 ©SgSHKUfctfrbSMO S S»* 

0. 

[06] #%$©§! 6 <D$fit£l£ic ffito S M 0 S gtMl 

gin h?y9z*i>mimt**twmm**tttm. 

0. 30 
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